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(57)Abstract 

PROBLEM TO BE SOLVED: To work a non- 
axisymmetrical aspherical surface in a short period of 
time and with high accuracy, using an NC work machine. 
SOLUTION: In working, a head stock 5-mounted Z axis 
table 3 is fixed to prevent movement. A workpiece 9 is 
installed on the chuck 8 of the hard stock 5. The 
workpiece 9 is rotated around a main spindle by means 
of a spindle motor. Meanwhile, a cutting tool 15-holding 
slide reciprocates in the Z axial direction. A slide- 
mounted X-axis table 4 reciprocates in the X axial 
direction. The slide and the X-axis table 4 reciprocate in 
synchronization with the rotation of the workpiece 9. 
The slide 4 and the X-axis table 4 reciprocate in 
synchronization with each other. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docximent has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A main shaft The motor to rotate The headstock and the aforementioned headstock which were 
incorporated Turner laid in the Z axis table which can lay and can move to Z shaft orientations which are 
longitudinal directions of the aforementioned main shaft, the X-axis table which can move to X shaft 
orientations which are installed in the work held at the nose of cam of the aforementioned main shafts 
and the position which counters, and intersect perpendicularly with the aforementioned Z shaft 
orientations, and the aforementioned X-axis table In a preparation and the processing method that 
aforementioned Turner processes it into the aforementioned work using NC finishing machine which 
consists of a driving gear which makes the slide with which a byte is attached in an end, and the 
aforementioned slide move reciprocately to the aforementioned Z shaft orientations While stopping the 
movement of the aforementioned Z axis table and making the aforementioned slide move reciprocately to 
the aforementioned Z shaft orientations synchronizing with rotation of the aforementioned work The first 
process which processes the end face of the aforementioned work by tracing which draws a circle from the 
aforementioned byte, making the aforementioned X axis table move reciprocately to the aforementioned 
X shaft orientations, Consisting of the second process which only minute distance makes move the 
aforementioned X axis table to the aforementioned X shaft orientations synchronizing with rotation of the 
aforementioned work following the first process of the above, and repeating the first process of the above, 
and the second process of the above The processing method of the non axial symmetry aspheric surface 
characterized by processing the end face of the aforementioned work in the shape of a concentric circle. 
[Claim 2] The aforementioned slide and the aforementioned X axis table are the processing method of the 
non-axial-symmetry aspheric surface according to claim 1 to which the aforementioned byte is moved 
toward a center from the outside of the aforementioned work, making the stroke of the aforementioned 
reciprocating movement small gradually. 

[Claim 3] It is the processing method of the non-axial-sjnaimetry aspheric surface according to claim 1 or 2 
which consists of the aforementioned slide being fixed to the nut member screwed in the male screw 
formed in the driving shaft of the aforementioned servo motor, and the axis of rotation of integral 
construction by equipping the aforementioned driving gear with the servo motor attached in the 
aforementioned X-axis table, and the bearing which supports the aforementioned slide possible 
[ movement to the aforementioned Z shaft orientations ], and moving reciprocately according to rotation 
of the aforementioned axis of rotation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the processing method of 
processing the non-axial-83nnmetry aspheric surfaces, such as a glasses lens, by carrying out cutting of 
the work using NC finishing machine. 
[0002] 

[Description of the Prior ArtO The optical lens of various kinds is included in the optical device or the 
Loformation'machines-and-equipment device. Generally the optical lens is carrjdng out the 
axial-S5anmetry aspheric surface, fabricates or processes the firont face of glass, and is ground and 
manufactured with polii^ equipment as finishing. As poUsh equipment for manufacturing the 
axial-symmetry aspheric surface, various things are developed from the former. For example, there is 
poUsh eqvdpment of 5 shaft drives equipped with the pohsh head which was indicated by the paper 
"research on aspheric surface generating polish" (two persons besides Hirofumi Suzuki, the Japan Society 
for precision Engineering, October, 1993, the 131- 136th page) and which has a minute rotation tool. Using 
a spherical polyiirethane tool minute as a tool, this pohsh equipment is arranged so that a fixed angle 
may always be maintained to the direction [ in / the processing point on a processing side / for the tool axis 
of rotation ] of a normal, and by adding a constant pressure control mechanism, it is constituted so that a 
single processing marks configuration may be acquired. It is equipment for improving field relative 
roughness, and although the above-mentioned polish equipment has the advantage of being fit for 
finish-machining, it is impossible for generating the configuration of a work. And the rotational speed of 
work is maximum-number lOrpm, and there is a problem that poUsh speed is slow. 

[0003] On the other hand, various things have been developed from the former also about equipment and 
the method for manufacturing the non axial symmetry aspheric surfaces, such as an accumulation focal 
glasses lens known for the non-axial-symmetry aspheric surface, for example, the glasses both for far and 
near without a boundary line. For example, there is the grinding poUsh method indicated by 
JP,8-192348,A as a method of grinding and manufacturing the non-axial-symmetry aspheric surface. The 
1st process to which it is made to rotate and this grinding poUsh method carries out the grinding of the 
grinding stone by which position control is made in the work with which the position was fixed by 
controlling the position of the X axis, a Y axis, and Z shaft orientation, The 2nd process which is made to 
rotate the polisher by which uses diamond paste as an abrasive material, and is made into the 
aforementioned grinding stone and the abbreviation same size, and position control as well as the 



aforementioiied position control is carried out in the aforementioned work which finished the 1st process, 
and is ground, The aforementioned work which finished the 2nd process with the electrode hy which is 
made into the aforementioned grinding stone and the same size, and position control as well as the 
aforementioned position control is carried out It dips into the colloidal solution which distributed the 
detailed abrasive grain and was electrified, this electrode is rotated, and it consists of the 3rd process 
which the condensation layer of this detailed abrasive grain formed on these outskirts of an electrode is 
contacted to the aforementioned work, and grinds it. 

[0004] Moreover, when manufacturing the non-axial-symmetry a&pheric surface, the small machining 
center which generally has a grinding-stone spindle like an aspheric surface grinding machine is used. 
The aspheric surface grinding machine 17 has the Z axis table 24 carrying the grinding stone spindle 25 
and column 22 with which the cutters 21, such as the X*axis table 20 carrying the headstock 19 which 
grasps glass or the work 18 made from plastics, and a grinding stone, a cutting tool (for example, fly 
cutter), are attached possible [ rotation ], as shown in (Ir^^ng R . Here, work 18 rotates to the 
circumference of the main shaft 23 (C shaft) of a headstock 19, the X-axis table 20 is movable to the 
direction, i.e., X shaft orientations, which intersect perpendicularly with a main shaft 23, the Z axis table 
24 is movable to the shaft orientations, i.e., Z shaft orientations, of a main shaft 23, and a cutter 21 
rotates it around the shaft of the vertical direction of the grinding- stone spindle 25, i.e., a Y axis. 
[0005] In the aspheric surface grinding machine 17, work. 18 is processed into a non axial symmetry 
aspheric surface configuration by the following methods. The grinding stone 21 as a cutter has movement 
to Y shaft orientations stopped, and rotates a grinding stone 21 to the circumference of a Y axis. The 
grinding process of the end face of work 18 is carried out by the grinding stone 21, making it synchronize 
with rotation of C shaft, i.e., rotation of work 18, by NC control, and making the Z-axis table 24 move 
reciprocately to Z shaft orientations. Moreover, making it synchronize with rotation of work 18, and 
making the X-axis table 20 move reciprocately to X shaft orientations, the reciprocating-movement stroke 
of the X-axis Z-axis table 20 and 24 is gradually made small, and it is processed toward a center from the 
outer-diameter side of work 18. 

[0006] However, anyway, since the grinding method which used the grinding pohsh method and the 
above-mentioned aspheric surface grinding machine 17 which were indicated by above-mentioned 
JP,8- 192348, A is a method by polish, it has the problem that a working speed is slow and processing takes 
a long time to it. Since the weight of the Z-axis table 24 carrying the grinding-stone spindle 25 and the 
column 22 is large, in case it synchronizes especially the aspheric surface grinding machine 17 with 
rotation of work 18 and it makes the Z-axis table 24 move reciprocately to Z shaft orientations, the Z axis 
table 24 has a too large inertia force, and it cannot answer quickly, but produces flattery delay. For this 
reason, although servo gain was enlarged and it corresponded, there was a limitation in enlarging 
rotational speed of the main shaft 23 which is the axis of rotation of work 18, since lOOrpm was a limit at 
the maximum, a working speed could not be gathered but there was a problem that floor to floor time will 
become long as a result. 

[0007] Moreover, for the flattery delay of the Z axis table 24, the quadrant salient of about 3 micrometers 
might occur and the aspheric surface grinding machine 17 was not necessarily able to say a process 
tolerance with it being enough to processing work 18 into a non axial-symmetry aspheric surface 
configuration. Here, when a quadrant switches, a quadrant saUent is sent in an eye and a motor is 
reversed, a tool nose of cam cannot follow as an instruction value by friction, the backlash of a machine, 



*4Jie lost motion, etc,, but the phenomenon which produces a configuration error by the time delay is said. 
[0008] By the way, it considers as NC finishing machine which made the inertia force small and enabled 
high speed reciprocating movement, and there is an NC trim and forming machine conventionally (refer 
to JP,2- 180503, A and JP,3-73202,A). This NC trim and forming machine is developed as a special-purpose 
machinery, in order to perform lead processing of the lead configuration used as the guide at the time of a 
tape run etc. in the cylinder for VTR at high speed. 

[0009] For example, the NC trim and forming machine 26 indicated by JP,2- 180503, A As shown in 
drawing 9 and drawing 10 > a main shaft 27 The spindle motor 28 which makes it rotate The incorporated 
headstock 29, The clamp 32 which are the Z axis table 30 which can move to Z shaft orientations which 
are longitudinal directions of a main shaft 27, the X-axis table 31.which movement of on the Z axis table 
30 was possible to X shaft orientations which intersect perpendicularly with Z shaft orientations, and laid 
the headstock 29 in them, and the chuck prepared at the nose of cam of a main shaft 27, It consists of 
Turner 35 as tool post equipment attached in the work 33 held at a clamp 32, the table 34 installed in the 
position which counters, and the table 34. Turner 35 The male screw formed in the driving shaft of the 
servo motor 36 attached in the table 34, and a servo motor 36, and the axis of rotation 37 of integral 
construction (not shown), It screws in the aforementioned male screw, and responds to rotation of the axis 
of rotation 37. The nut member which can move reciprocately (not shown), It consists of slide 39 which 
was fixed to this nut member and attached a byte 38 in the end, and bearing (not shown) which supports 
sHde 39 possible [ movement to Z shaft orientations ] to the slide base 40 attached in the table 34. 
[0010] The NC trim and forming machine 26 is programmed to repeat reciprocating movement by fixed 
stroke corresponding to angle of rotation of the work 33 which the byte 38 attached in the slide 39 held to 
the headstock 29, and it is constituted so that it may be used as a lead processing special-purpose 
machinery. In case lead processing is performed, movement of the X-axis table 31 is fixed, it is in direct 
proportion to rotation by the servo motor 28 of the work 33 held at a main shaft 27, and the servo motor 
36 for Z-axis movement attached in the table 34 is operated, as for tiie servo motor 36 for Z axis 
movement, advance movement and retreat movement being performed at once by the fixed stroke, 
whenever work 33 makes one revolution, and linear reciprocating movement, simultaneously the Z-axis 
table 30 specifically, whenever work 33 makes one revolution, and a-one lead is cut namely, - As shown in 
drawing 11 , it will move to a work 33 side distance every p with the infeed of several 10 micrometers, and 
jogging movement will be repeated to length (amount, i.e., length, L of the longitudinal direction of the 
lead section fabricated by the peripheral face of work 33) untQ it arrives at the last edge. The NC trim and 
forming machine 26 can give lead processing, carrying out high speed rotation of the work 33 with the 
rotational speed of lOOOrpm, although Turner 35 is lightweight therefore. 
[0011] 

[Problem(s) to be Solved by the Invention] In order to manufacture the non-axial symmetry aspheric 
surface as above-mentioned, the method of grinding from the former by the grinding stone to general has 
been taken. By the usual NC finishing machine, since the inertia force of a table is large and it says that a 
table cannot follow at high speed, it has been thought that it is difficult for the rotational speed of a work 
to also become low, to cut it from a byte, and to manufacture the non axial symmetry aspheric surface. 
[0012] However, since the method by polish had the problem that processing took a long time, 
manufacturing the non -axial -symmetry aspheric surface for a short time was called for. Then, the 
invention in this application makes it a technical problem to enable it to manufacture the 



rfen axiafl- symmetry aspheric surface by cutting. 
[0013] 

[Means for Solving the Problem] It is what the purpose of this invention is solving the above-mentioned 
technical problem, and processes the non-axial-symmetry aspheric surface with a sufficient precision to 
work, such as a lens, using NC trim and forming machine payii^ attention to the small high-speed 
reciprocating-movement performance of the inertia force which NC trim and forming machine has. It is 
offering the processing method of the non-axial-symmetry aspheric surface which exists, can apply NC 
trim and forming machine used as a special-purpose machinery for lead processing from the former, and • 
precision's can improve the non-axial- sjmime try aspheric surfaces, such as an accumulation focal glasses 
lens, high-speed processing in a short time. 

[0014] This invention a main shaft The motor to rotate The headstock and the aforementioned headstock 
which were incorporated Turner laid in the Z-axis table which can lay and can move to Z shaft 
orientations which are longitudinal directions of the aforementioned main shaft, the X-axis table which 
can move to X shaft orientations which are installed in the work held at the nose of cam of the 
aforementioned main shaft, and the position which coimters, and intersect perpendicularly with the 
aforementioned Z shaft orientations, and the aforementioned X-axis table In a preparation and the 
processing method that aforementioned Turner processes it into the aforementioned work using NC 
finishing machine which consists of a driving gear which makes the slide with which a byte is attached in 
an end, and the aforementioned slide move reciprocately to the aforementioned Z shaft orientations 
Making the aforementioned X-axis table move reciprocately to the aforementioned X shaft orientations, 
while stopping the movement of the aforementioned Z-axis table and making the aforementioned slide 
move reciprocately to the aforementioned Z shaft orientations S3nichronizing with rotation of the 
aforementioned work The first process which processes the end face of the aforementioned work by the 
locus which draws a circle fi-om the aforementioned byte, Consisting of the second process which only 
minute distance makes move the aforementioned X*axis table to the aforementioned X shaft orientations 
synchronizing with rotation of the aforementioned work following the first process of the above, and 
repeating the first process of the above, and the second process of the above It is related with the 
processing method of the non-axial-symmetry aspheric surface characterized by processing the end face of 
the aforementioned work in the shape of a concentric circle. 

[0015] In the processing method of this non-axial-symmetry aspheric surface, the aforementioned slide 
and the aforementioned X-axis table move the aforementioned byte toward a center fi*om the outside of 
the aforementioned work, making the stroke of the aforementioned reciprocating movement small 
gradually. 

[0016] The aforementioned sUde is fixed to the nut member screwed in the male screw formed in the 
driving shaft of the aforementioned servo ihotor, and the axis of rotation of integral construction by 
equipping the aforementioned driving gear with the servo motor attached in the aforementioned X-axis 
table, and the bearing which supports the aforementioned slide possible [ movement to the 
aforementioned Z shaft orientations ], and it moves reciprocately according to rotation of the 
aforementioned axis of rotation. 

[0017] Conventionally, holding the small high speed reciprocating-movement performance of the inertia 
force of Z shaft orientations which NC trim and forming macliine has, the processing mediod of this 
non-axial*symmetary aspheric surface is the processing mediod of applying NC trim and forming machine 



•which was a special-purpose machinery for lead processing, and generating the non- axial- symmetry 
aspheric surface, and it changes a part of composition of NC trim and forming machine so that processing 
, of the non-axial-symmetry aspheric surface may be suited, and it carries out cutting of the 
non-axial-symmetry aspheric surface with high precision and quickly from a hytB by the NC finishing 
machine which carried out the configuration change. That is, the inertia force of X shaft orientations is 
made smaller than NC trim and forming machine, and it enables it to correspond to processing of the 
non-axial-symmetry aspheric surface in NC trim and forming machine by replacing with the X-axis table 
which laid the headstocfk, and adopting the X axis table which laid Turner more nearly hghtweight than a 
headstock. 

[0018] In order to process the non axial symmetry aspheric surface, this NC finishing machine has 
memorized beforehand the numeric data of the non-axial-symmetry aspheric surface which it is going to 
cut to storage, and processing is given to work by work of NC control unit based on the numeric data. In 
the case of processing, the Z axis table which laid the headstock is fixed so that it may not move. Work is 
attached in the clamp of a headstock and work rotates to the circumference of a main shaft (circumference 
of C shaft) by the spindle motor. On the other hand, the slide holding a byte moves reciprocately to Z shaft 
orientations with NC control imit. Moreover, the X axis table which laid the sUde moves reciprocately to X 
shaft orientations. While sUde and reciprocating movement of an X-axis table are performed 
synchronizing with rotation of work, a sUde and an X-axis- table move reciprocately synchronizing with 
each other. 

[0019] As the non' axial' symmetry aspheric surface, curvature assumes size, smallness, size, and the 
thing that is changing like smallness according to angle of rotation of work. The case where this kind of 
non-axial-sjanmetry aspheric surface is processed is explained. When curvatiu-e changes every 90 degrees 
while work makes one revolution, only minute distance moves a byte's center also to Z shaft orientations 
at the same time only minute distance moves to X shaft orientations according to change of curvature. 
That is, if only minute distance **h moves to Z shaft orientations at the same time only minute distance 
**1 moves to X shaft orientations, curvature will become large, and a byte's center is minute distance to X 
shaft orientations. - It is minute distance to Z shaft orientations at the same time only **1 moves. - 
Curvature will become small if only **h moves. Thus, while work makes one revolution, a sUde moves 
reciprocately to Z shaft orientations, and an X axis table moves reciprocately to X shaft orientations, and 
the non-axial-symmetry aspheric surface is processed by contiauing processing, moving an X-axis table 
minute distance **r every toward a center, whenever work makes one revolution 
[0020] 

[Embodiments of the Invention] Hereafter, with reference to a drawing, the example of the processing 
method of the non-axial symmetry aspheric surface by this invention is explained. First, with reference to 
drawing 1 , drawing 2 , and drawing 3 , NC finishing machine used in case the processing method of the 
non axial symmetry aspheric surface by this invention is enforced is explained. The schematic diagram 
showing NC finishiag machine by which drawing 1 is used for the processing method of the 
non axial symmetry aspheric surface by this invention, the side elevation of NC finishing machine which 
shows drawing 2 to drawing 1 , and drawing 8 are plans of NC finishing machine shown in drawing 1 . 
[0021] The Z axis table 3 which the NC finishing machine 1 which can attain the processing method of the 
non-axial-symmetry aspheric surface by this inyention can move to Z shaft orientations which are 
longitudinal directions of a main shaft C, and the X axis table 4 which can move to X shaft orientations 



which intersect perpendicularly with Z shaft orientations are put in order and laid in the base 2. A 
headstock 5 is laid in the Z-axis table 3, and the Z axis table 3 can be driven with the servo motor 6 
attached in the base 2, and can move reciprocately to Z shaft orientations. Moreover, the motor made to 
rotate a main shaft C, especially the spindle motor 7 are included in the headstock 5. The chuck 8 is 
formed at the nose of cam of a main shaft C, and work 9 is held at a chuck 8. 

[0022] On the other hand, the X-axis table 4 is installed in work 9 and the position which counters, is 
driven with a servo motor 10, and is movable to X shaft orientations. Moreover, TVtrner 11 is laid in the 
X-axis table 4. Turner 11 consists of slide 12 which may move reciprocately to Z shaft orientations, and a 
driving gear which drives slide 12. The slide 12 has the tool holder 16 in the point, and a byte 15 is 
attached in a tool holder 16. Moreover, the driving gear is eqvdpped with the servo motor 14 laid on the 
slide base 13 attached in the X axis table 4, and the bearing (not shown) which supports slide 12 possible 
[ movement to Z shaft orientations ]. It is fixed to the nut member (not shown) screwed in the male screw 
(not shown) formed in the driving shaft of a servo motor 14, and the axis of rotation of integral 
construction, and slide 12 can move reciprocately according to rotation of the axis of rotation. 
[0023] In the case of processing of the non-axial symmetry aspheric surface, the Z axis table 3 which laid 
the headstock 5 is fixed so that it may not move. Moreover, work 9 is held by the chuck 8 prepared at the 
nose of cam of the main shaft (C shaft) of a headstock 5, and carries out high- speed rotation with the 
rotational speed of 500rpm by the spindle motor 7 at the circumference of C shaft. As work 9, plastics 
material and a nonmetal are suitable. On the other hand, the byte 15 attached at the nose of cam of slide 
12 moves reciprocately also to X shaft orientations together with the X axis table 4 while moving 
reciprocately to Z shaft orientations with reciprocating movement of slide 12. 

[0024] Since the weight of the X axis table 4 which laid the weight of slide 12 and Turner 11 is quite small 
respectively compared with the weight of the X axis table 20 which laid the weight and headstock 19 of 
the Z-axis table 24 of the conventional aspheric surface grinding machine 17 as shown in drawing 8 , an 
inertia force also becomes small and high-speed reciprocating movement of the NC finishing machine 1 is 
attained. That is, by the NC finishing machine 1 to which the Z axis table 24, a column 22, and the 
grinding-stone spindle 25 must be made to move reciprocately to Z shaft orientations, and the processing 
method of the non-axial-symmetry aspheric surface by this invention is applied to a thing with large AUW, 
if it sees about Z shaft orientations, since slide 12 is made to only move reciprocately, with the aspheric, 
surface grinding machine 17 of drawing 8 , a weight will become very small. Moreover, when it sees about 
X shaft orientations, the X-axis table 4 is made to move reciprocately with Turner 11 by the NC finishing 
machine 1 to making a headstock 19 and the X axis table 20 move reciprocately in the aspheric surface 
grinding machine 17. However, since Turner*s 11 direction is the weight of an abbreviation half compared 
with a headstock 19, the NC finishing machine 1 of an inertia force is smaller, and improvement in the 
speed becomes possible. In this example, although the real number rotational frequency of the NC 
finishing machine 1 is 500rpm, if the inertia force of X shaft orientations can be made smaller, a practical 
use rotational frequency can be increased further. 

[0025] The numeric data for NC control is given by thickness h of the work in the point specified at the 
angle theta measured from the distance from a center, i.e., a radius r and the datum line. That is, the 
numeric data is memorized by storage by (r, theta, h). For example, when the radius of work is set to 
50mm, the distance r from a center is taken in 0.2mm pitch, 360 degrees is divided into 360 and an angle 
theta is taken by a unit of 1 time. Therefore, the numeric data of 90,000 points is memorized in this case. 



Thus, since the data length is long, in thijs NC finishing machine, DNC operation whose NC control unit 
receives data directly and processes them jfrom a personal computer is performed. Moreover, the data 
hetween these points and points are calculated by interpolation, such as circular interpolation and linear 
interpolation. 

[0026] Although cutting is performed by controlling the servo motor 7 for a main shaft drive, and the 
servo motor 14 for slide 12 drive based on the above-mentioned numeric data The angle of rotation of a 
miain shaft which changes every moment by the rotary encoder (not shown) of a high resolution The 
actual movement magnitude which is detected continuously and changes the byte 15 by reciprocating 
movement of slide 12 every moment by the piilse coder (not shown) prepared in the servo motor 14 It is 
detected continuously, this detection value is compared with the storage information on NC control unit, 
and a servo motor 7 and a servo motor 14 are controlled based on comparison information. Moreover, the 
position of the X axis table 4 is also detected by the pulse coder (not shown), and NC control of the servo 
motor 10 for X-axis table 4 drive is carried out. 

[0027] Next, the processing method of the non-axial- symmetry aspheric surface by this invention is 
explained. First, the example which processes a Rugby ball shape is explained. Drawing which made the 
Rugby ball shape half-segmented and was seen from the transverse plane is drawing 4 (A), This Rugby 
ball shape is elliptical [ from which it will become like drawing 4 (B) if an X axis cross section is seen from 
a top (i.e., if it sees from Y), it will become like drawing 4 (C) if a Y axis cross section is seen from width 
(i.e., if it sees from X), and the curvature of the direction of X and the curvature of the direction of Y 
differ 1. Moreover, the height from a center to the outermost periphery is the same height H, when a 
periphery is an ellipse. 

[0028] Next, if the work 9 which carried out a configuration like an actual glasses lens is assumed, the 
periphery of a material will be circular and will process this in the shape of a concentric circle. If a 
periphery is circular and expresses the configuration of work where the curvature of the above directions 
of X differs from the curvature of the direction of Y, like drawing 4 , it will become like drawing 5 . That is, 
drawing which looked at the configuration of work from the transverse plane is drawing 5 (A). The 
configuration of this work is elUptical [ from which it will become like drawing 5 (B) if an X-axis cross 
section is seen from a top (i.e., if it sees from Y), and it will become like drawing 5 (C) if a Y-axis cross 
section is seen from width (i.e., if it sees from X), and the curvature of the direction of X and the curvature 
of the direction of Y differ ]. Moreover, the height from a center to the outermost periphery is the height 
Hi which is different when a periphery is a circle, and H2. It becomes. 

[0029] Next, if above-mentioned drawing 5 (B) and drawing 5 (C) are drawn in piles on the same field, the 
cross- section configuration of drawing 5 (C) will turn into a cross- section configuration drawn with the 
dashed line of drawing 6 at the cross-section configuration where the cross-section configuration of 
drawing 5 (B) was drawn as the solid line of drawing 6 . Ol drawn as the solid line here 02 drawn with 
the circle and dashed line which are made into a center The circle made into a center shows the 
configuration of the point of a diamond tool 15, respectively, the byte center when processing a cross 
section with small curvature like [ when the position of the byte 15 when processing each cross section is 
explained ] the curved surface drawn as the soUd line - Ol it is - the byte center when processing a cross 
section with large curvature Uke the curved surface drawn with the dashed line - 02 It becomes. 
[0030] Whenever work 9 rotates 90 degrees, size, smallness, size, smallness, and a configuration that 
changes are assumed. If work 9 rotates 90 degrees from the state of being 0 times, a byte center will 



process work 9 so tJiat only **h may move tx) Z shaft orientations and it may become the cross section of 
big curvature at the same time only minute distance **1 moves to X shaft orientations, as shown in 
drawing 6 . Next, when work 9 rotates further 90 degrees, a byte center is minute distance to X shaft 
orientations. * Work 9 is processed so that ■**h movement of may be done and it may become the cross 
section of small curvature to Z shaft orientations at the same time only **1 moves. And while work 9 
rotates one time, this reciprocating movement is repeated twice. Namely, while work 9 rotates one time, 
the shde 12 holding a byte 15 repeats reciprocating movement to Z shaft orientations twice by 
predetermined stroke **h, and is interlocked with them synchronizing with reciprocating movement of 
slide 12. Since the X-axis table 4 which laid the slide 12 also repeats reciprocating movement twice by 
predetermined stroke **1, a byte 15 is a center Ol as a result. Center 02 It will go and come back to 
between two times. And whenever work 9 rotates one time, minute distance **r moves the X-axis table 4 
a pitch every toward the center of work 9, the end face of work 9 is processed in the shape of a concentric 
circle, and creation of tiie non-axial- symmetry aspheric sxirface is carried out so that a hyte 15 may draw 
a gradually small circle toward a center from the outside of work 9. 

[0031] the aspheric surface grinding machine 17 of the former [ finishing machine / NC / 1 1— comparing 
" movement - it is mitigated sharply and the weight of a member can increase the rotational frequency of 
the work 9 accompanjdng it sharply So, the configuration error at the time of a quadrant change also 
became small, and a quadrant salient became, so that it could hardly be checked. Moreover, if high gain 
learning control and an adaptive advanced control are appUed, the configuration error can be made still 
smaller and improvement in the process tolerance of the non- axial* symmetry aspheric surface and the 
rise of grinding speed can be aimed at. High gain learning control is the learning control controlled to the 
instructions repeated a fixed period so that the position error resulting from the flattery delay of a servo 
motor etc. becomes zero, and control having the high rigidity of the servo by the property improvement of 
a speed loop gain here, and an adaptive advanced control is control which has the function to decrease the 
configuration error resulting firom the delay of servo system by adding a certain coefficient term to a 
position control loop. 
[0032] 

[Effect of the Invention] The processing method of the non-axial-symmetry aspheric surface by this 
invention can apply NC trim and forming machine used as a special-piurpose machinery for lead 
processing from the former, can manufacture the non-axial-symmetry aspheric surface, and can 
manufacture now cheaply the non-axial- symmetry aspheric surfaces, such as an accumulation focal 
glasses lens, by cutting. 

[0033] Moreover, it cannot generate but a quadrant salient which had generated like before the slide with 
which the processing method of the non axial- symmetry aspheric surface by this invention attached a 
byte in the above-mentioned aspheric surface grinding machine lightweight since it carries out using NC 
finishing machine which turned and raised flattery nature and responsibihty can process now the 
non- axial -symmetry aspheric surface with high degree of accuracy. And since a shde and an X axis table 
can be moved reciprocately at high speed, the rotational speed of a main shaft can be gathered and work 
can be processed in a short time. Thus, according to the processing method by this invention, compared 
with the above-mentioned aspheric surface grinding machine, it is a short time and the highly precise 
non-axial symmetry aspheric surface can be obtained now. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the schematic diagram showing NO finishing machine used for the processing method of 
the non-axial-symmetry aspheric surface by this invention. 

[Drawing 2l It is the side elevation of NO finishing machine shown in drawing 1 . 
[Drawing 3l It is the plan of NO finishing machine shown in drawing 1 . 
[Drawing 4l It is explanatory drawing of a Rugby ball shape. 
[Drawing 5l It is explanatory drawing of a glasses lens configuration. 

[Drawing 6l It is explanatory drawing showing tJie center position of the byte when processing a glasses 
lens configuration, and the relation of curvature. 

[Drawing 7l It is explanatory drawing explaining the curvature of a glasses lens. 

[Drawing 8l It is the schematic diagram showing the conventional aspheric surface grinding machine. 
[Drawing 9l It is the side elevation showing NO trim and formii^ machine. 
[Drawing lOl It is the plan of NO trim and forming machine shown in drawing 9 . 

[Drawing 111 It is a schematic diagram explaining the cutting state when giving lead processing to work 
by NO trim and forming machine shown in drawing 9 . 
[Description of Notations] 

I NO Finishing Machine 

3 Z-axis Table 

4 X-axis Table 

5 Headstock 

6 Servo Motor 

7 Spindle Motor 
9 Work 

II Turner 
12 SUde 

14 Servo Motor (Driving Gear) 

15 Byte 
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e>/i:-5NCJnx«IS:fflv>TWfaxmfel-*PX=Srtf * 9AP 

is.j:w^(ommtmmvxmsm:^7^ KiSrBuiaziiii^isi 

xf^%<o«ffiSr*px-r?.^-xet. mrlB^-xmt^i^ 
^^T«^rfSXf^i|^)<0|H]|it l^»J UTflulEX$lli7^-y/i'Sraa 
fEXtti*|Sit«a/hK«lfc*ttl^ifi$-e:5mxxS t *»^>^ 
9. ffilEm-XStttriE^-XatSri^tJ5gL/£i65f>atr 
fSXf^!^<Offiffi^|^'L^R*tlCiroXi-5 r i: Srfl^mt -t-i 

^ttiM*i^#^«ffioApx:^ifeo 
tf«*3S 2 1 HtrlB^^ 9 ^ K^tt/S«fSX$ili7^-://vf±HS 
fSamilSiKO:^ ho-^'Sr^/rtojN^< Loo, Sy|E/< 

(If 3 1 mrfBiSSb3ge»4Hul5 X*ftx-://HcSi 
Jl 1 X»4 2 f::|E«(73^tt>t»^«ffi<DjinX:^fe. 

(0001] 

V^TXf^!^iSr^BiJ*lX-r5 r t »C ioT^ UVXtl 
loo 0 2] 

^^JKXttffllXL. •f±±»fi: LTWSigST-WliLrS8 

«x^#te. 1 9 9 3^1 Ofl. ^1 3 i~i 3 6H) 

»±. X*t LT«&/h/j:«4^ro/K y i> u^' >'XftSrffli\ 
I;&lHje«6Sr:)!niXffi±<OJ!niX,^i»itJJt U 



(2) 

2 

t »c J; •} *-J6p.x«j^^^t*s^§t>ix5 J; 5 lc<?l 
filcLfcit©T?*)5. ±IEWeSatt. flBi|aSSri6]±i-5 

t><0<0. *PXi^cD?^;yt^lr|iM-r4:ii:tt^^tBT-fc5o 
L*>t>. Xj^«»(DlHlfei$Sdsa:*:«+r pmt?ifo!?. W 

mt\^X, #M¥8- 1 9 2 3 4 8-i-^«t;i|B^S*Vfc 
tvytXf^l^jiS:. X«i. YtlJi&a5Ztiliw:i^|{Q<DtegSr*J«Ni 

wftj-rs^i wxsi:. « 1 (Dxm^*^^fcwiEx^^ife) 

Ig^E t B&Plf - X i: $ ix5.oMIEte«S)J» t I^SIIc-tia 
^J^^Ix^jK y 5/ v--^ SrlHlfe^-tirTWSi-Sm 2 oxm 
.20 i:, ^2 0XSSri^;tfcBuiexf^ifeS:. Miaa^^i: 

-< X i: $ H J.o«&|E&it*JP t ^itJcteSftiJi^ $ ttS m 

3 ©XS i: Jfe 5 1> <0 t?fc 5. 

10 0 0 41 ^fc, nunm^nwm-^mY<^ir^m^, - 

l^«aiW8iJ«l 1 7 f4, la 8 (c^i- i b Ic. ;<f ^^^Xtt:/ 
30 7;^'9' yi!'$acOXf^!^l 8S:ieiti-5±tt-&l 9 Sr^^ 
LfcXttx-://i'2 Oi:. JS^E^^S'JIA (0iJ;tfi. 7 

SIS^X f V K/V' 2 5 ^it|!3 7 A 2 2 Sr^« bfc Z 
— ://V2 4 tSr^-r5t)<0T'fc5„ rrr-. Xf^!^18 
f4±«6-& 1 9 Witt 2 3 (Ctt) lH]>3f::|Hlteb, Xttx 
->^/i'2 0I±±#2 3 i:a^5-r^)*fSlgp*>Xtt:^|S]tc^ 
Eb'BI^t?*) •? . Z ttT^-y/W 2 4 liiia 2 3 <D$(6*rSJiP 

40 [0005] ^*EWgiJti 1 7 ;;lJol/^T, Xf^ifel 1 8 

f±, »c<^ J; 9 'i*mt?*«i»li^3*ffiJKl^»cjpx $ ix 

ix, 5g;:H2 1 SrYttlHlt)IClHie^-ti:-5, NC^iJ^JClit) 
Ctt*C)lHieE|l*>Xf^#>l SrolHief-lRlW^lirTZ^T^— 
:?'/i'2 4S:Z«&*l«iIt-a«ili!)$-er''j:*Sf>. W^2 1X 
Xf^ifel 8<Dffiffi^WBiJJ!lPX-t-5„ Sfc. Xf^!^18(0 
lH]eic|^^$-ti:TX®x-7'/U2 0 Sr X tt:^(fiUca«jl 
a$-«!r>i*sb. Xtt7^-://i'2 0&u5Zttx— :^/w2 4 
<OWlS.mSt\y^ ho-;J'Sr#i*IC/h$< LT. Xf^fe 1 8 

so o^SffigA»p>ti'^x|cifij*>o-c/nixi-5„ 
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(0 0 0 61 L*»UJfedS?>. ilB'WfBI^S-l 9 2 3 4 

X— 7'>'V2 4cofil:^5:^#v^€)-e. Xf^^& i 8 ©IsJfefc 
I^SB $-&T Z iWlx-://i' 2 4 -Sr Z ftfi:^f6]»ca«Sl!i S-fr 
zttix-7'/i'2 4ttttttAiS:*:ti-#*Tffl3iJc 

(0|Hlfett-e4)5i«&2 3tDlHlgi$gS:;*c#<i-5^ 
HP#*S*)«J, Sl^C-Cfc 1 O 0 r pm*5Kft-C*>5*» 

[0 0 0 71 ifc. l^]^SJ3fgiJti 1 7ti. Z^x-y>'U 
2 4©jie¥iltb<??fc«)lo:, 3 M mSfe®«(B^S;^|g^ 

i-5 r t 9 , xf^#9 1 8 ^n^nfff^mmm^M 

Xf 5»c(4J!iPXfflSd5iti>-r 1 »4l>;t^i7!>-o^c„ 

rrx*. ^PS^etJi. ^RB©^!?^<pt) e^c*^^^Tj^ 

- v- 3 l^^K J: t) X^a^SffiiiSfg^fii ^fc V) tciitST'^ 
[0 0 0 8] t::5T-, «tt;^Sr/h$< LTiSiia^a 

ibSr^tgJCLfcNCjjPX^Si: LT, t*5!5. NCy-KAP 
T.m.i>^h^ (#r»^¥2- 1 8 0 5 0 3#^«. ^0I¥3 

- 7 3 2 0 2 #<2i«#flB) , ^NC il - KAPXaH, V 

[0 0 0 9] tctXfi, <I$M¥2- 1 8 0 5 0 3-g-^# 

{;iM^$ixfcNcy — KApxa2 6»i. mg&t/iiiio 
fc^i-i^tc. ^tti2 7SrlHllK^^-fr2.;^tfi'K/i'*-i? 
2 8 Srifi^i2-/.>fc*±tt^ 2 9 . ±tt 2 7 coft#:^(^-eii) 
■5Z«6*f6H-^K)^ie/iZttx-yyW3 0. Ztt*|6ltr 

K3^-r5xtt:^iS){cz«6x-7'>'V'3 o±s:#i6nrie-cfc 

oTl.o±ttl-&2 9SrlK{lbfcX«b-r-y/W3 1. ±tt 
2 7(D$t!SS^;I|S■lte5i^Ac5^■^ y iJ'T'fc-S vV^t^s 2, 
j^^^-^s 2(c^»$ix5i<^ife3 sirjffrsi-rsfirgfc: 
sSaUfcx-y/w-S 4. x-7'yi'3 4JclJt){'tJt?>nfc 
JJife-feggt LT(D^'-:>-3 5A>?>«fig$iXT*i9. ^? 
-:^3 5f4. x-y/i-S 4(cSJt)f4Jtfcf— 'K*— ^ 3 
6. f— 3 6<D!^»)tti:-{^jt<DlH]|5¥43 7 
»cj^fi£LfcffiiaC (HI/T^-^-r) . miiE*Siai:jc$?.-g-L5. 
0|iltett3 7<0[5](sjlfb(CjJ;i:Ta«jlSbnIigJt-^-5/ h 

(igi/T^*-r) . ^■^-•;/ 

h3 8Srffil*)f=tltfc;^7'f' K3 9. SU!x-:^>'i'3 
4»c8J»3Mlt/t;^7'r K'<— >^4 0Jc>?.7-< K3 9 4rZ 



4 

[0 0 1 0] NCy-KAPX;^2 6f4. y^7^h'3 9iz 
© "9 m-t ^tltiy<-^ h3 8 ^Sitt^ 2 9 iZ^^ VtcHi^ 

!^3 3(0i5]te:^aF(c^tjj:L-c— ho — ^r^a^Sib 
$:^t)jg-rJ:5fc::^D ^7A^ti, y - KAPXlTfflair 
LT^ffif 5J:pt::«^Lfct>©T'fc-5, y-K;!JPX^Jr 

7{CiSif $i^SXft#I3 3<Df— /H^— ^ 2 8 Id J; SB 
teJcjEifc^SJ LT, X— 3 4 Jc^f 9 f^tt fc Z lA^ibffl 
1^-jK*-^3 6Srf^iil$-frTi/^-5. A<*6<)lct4. Xf^ 

t>, y-ra^ili&ii^^ic:. zfihT^-^/ws of±. x 

f^4& 3 3 ds— iHl^-rSSlc: (gp*>; y — K*5 1 ;$:^HiJ $ 
tiimc) . El 1 1 tJi^i- i 5 ic. Xf^ife3 3fiJ'^lSi& 

(X<^ife3 3<0^1^Jlffit;i^?]^$tt5 y - KSPOft 

¥:^[Rio»Bp*>ft$,L) *-e^ii)^»)Sri^»)3g-rr^tc 

ifcS, NCy-KJ!)PX«l2 6tt. ?-3 5*S6S-e*> 

2) ^St^x-fe:, If^i^ 33^1000rp m(0[5]^iggf-c 
20 Sj$lHite$lir/i*5iby — K*PXSri£i-wi:d5-C#-5t>« 

[O 0 1 1 1 

[^?^^5^*Uj:5i:-|-5^]g] ±f2©t*5t?. ^tSi;^ 
v-~y';i-<Dm^M^:k^^^tc)!')\Z7—zfjui)ilSii^-cmU 

30 [0 0 121 L/i-L/^iise,, W»lo:J:5::^jt(4*PXlc:g 

*s^wn. ^t^Mm^^m^mmmzii'^xna^x 

(0 0 131 

[iissr«?«t-r5fce6o#si r(D^e^(7>e&<)»±, ±ia 
SJSSr<»j*:-r5:ii:-efe9, NC y - KiPX«*sw-f-5 
«tt;^co/^$^^Siia«ili!)^4tglc«e U. Ncy-K 

jL<otitb(ommmt Lxmrn^Hx^tzucv-h^mT. 

ir«^]*ffiSr»g i < mmmXmmM:Lir^ ~ t AST'^ 5 
^^M*i^l^«®coj!)DX:^ft$rti^-r5 r T'*).5. 
[00 141 ro^l^tt. 3fe*ftSr@te$*5^-;5'S:)m 

#:^|fi3T-fc5Z^*|6]»c^ii!)^THg''/Zttx-://i'. SylE 

ttfiOHuiE Z «i:^|pHc iS3^-t-5 X fel^isnc^Ift^rsg/jr x 
so aiv^-y/p. &0f«SI^X$^l7^-y/Hc«S$J^fc;i'-:^ 
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iSfi t ?j 5 N C JiPX^Srffl V ^TS^iiEIf^t)^c jjpiSr 
^T'i:pAPX*•^fe^cJo^^■C. HtfiEZlttx-y/KDiji#Srf^ 
ihU H!rfBX|^4^!i(D|5igi:ra»lLTlMiB:^7'(' KSrSufS 
Z fi:^ fSl I' amafti $ ii: 5 i: * Hfrl2 X - =Sr 

< |IUa:-CS«ffBXf^ifeWffiffiSrJPX-r-5m-lSi . StrlE 
^-XgJCi^V^TSirSEXf^feWIeHEirl^^i LXm^xm 

xei:d-^/i»3. a^fiE^-xm.i:H5IB^-xmi:^i^«? 
jg UJfcis ^mffEXf^fe©jSji5SrP)<?n4^»cJ!ipx-t-5 r t 
Sr'«F«i-t-5^«*Hi^*^ffi®*nx:i^ife»ri8-t-5c 

[00 15] z.(ownnm^0Mm(omi:ijmci6\,^x, 
mU:^7^ K&t;5BMtextt7"-://wf±BufBa«aiibo;^ 

h o-^ ir^At < Uoo. BiffE/^'r h SrS9iBX# 

(0 0 161 Sui5^f!)g®tiHfffex«*7^-:7'/Hrgiijf=t 
n^titc-^-yf^'e-'f tmu:^7 4 K$ratrlSZ«:^|fi]tc 

[0 0 17] ^<o0^nm¥^^<oiiaji:)jm±. 

y - K*PX<0/c«).©irffl«|-CfcofcNC V - K*PX«6Sr 
JC£:ffl LTI^tt»l^^#^ci5riiJfig-r5^IPX:^feT-fo . N 

c y - K*PX:»iei5toz«:fr(SjoDiH4;^©/h$i^iSSa 

-t--5J:5fwNCy-Kj!niX«l©1»BgSr-|IB3EMU. ^<0 

-f h-eisaa[fc:s.offliifcf]Bijjpx-r5<>«)T'fc5, ep 

*). NCy-KJ!)PX«l(c*svx-C. ±«l^?r«|lUfcX*l!i 

fcXttx-y/p$rSffl-t-'5:ii:lcJ:'9. X«i;^|6j<DlRi4 
;^SrNC y - KAPxmi 9 t>/h$ < LT. ^ttMI^^^J* 
DB©iPXJc:>**£;-c#5 J: 9 ic u^t>®-C*)5. 
[GO 1 8] ^ttjitli;*]*ffiSr)!iPX-f5fc«). inwNC 

-rJi > T N C »J^3S« # -exf^#)tc:^X A5t6 $ ttS. 
)!lPX©^fctt, ^iS-^Sr^SUfcZttT^-y^/Hl^ibb 

iHlt) (c$iilHlt)) Jciae-f-s, ^■5'!' hSr(S»Lfc 
^v'f K»iNcaPj»^ilJcJ:o-cz«i:^(SHca«ilib-t- 

■5, ;^7-r K^reSbfcXfftx-y/WiXlft;^!^! 

tca«aif)-r5, K^m^x^T^-y/Koa^a© 
st/xtfiT'-y/wiJisivMci^^i UTa«aifti-5o 

[00191 *ttl*t«*:*a5ffii: UT. Xff4&(DI5]|£^|S 



©■Srffl^i-So r^aro^fli^y-fi^^^ffiSrApx-r?)^ 
^co^^-Ctft?«-r5. Xf^^(i-lHllSi-^.rafcft^id5fc:i: 
9 o«SJc^fl:i-5l&^. Ko+.ijvHft^(0|g 
{klrjS X$i!i*|SHc:«/hKitfc*tt^l&i- 5 h l^^lc Z 

fl. x«^:fy(6I^c|a/J^8BSlA 1 fc'»t#iii--5 1 i^NFt- z$4 
:^^i6i»c:«/jNtEiSlAh ^»t^fb-r-5 1 < 9 . 

x*iii:^ipiicsi/hggi8i- A 1 it\mwi-t^ t mmK. z tA 

5o :i<Oj;5tcL-C. Xf^ife;d5-0tei-5ratc. ^^-f 
K»i Z tt^ipj tca^afb L. xliliT^-T'yvttxfti:!^ 
|S)lc:a.«aiiii-5. ^-LT. Xf^«5!6J-lilfei-5fe»^X 

«lx-y/^=^t^3,^:,^^^(^^-oT^lS/^KiitA r -ro^sb^-fr 

(00 2 0] 

J; 5^$tli5>t*j^^Stffi«)J!JPX:frj£<D||J6^JSrtJiegi-5. 
20 i-r. ^1. lll2S(/ia3Sr#fi8b-C. r©^Mtc:J;5 

cApx^^;lo^^TIftBJi-■5<, 0 1 fircD^^^fcj;?,^^ 
M#l^«ffi©APX;^&tc^ffl N cApxSI=fc^i-« 
ig2tt0Hc:^-t-NCAPX«<Dfl!lB|gl. 2ir/0 3 

[00 2 1 1 z<D^m\zx^f¥mMm^i»m(Dmi:^m 
SrafiK-ctSNCApxmifi. ±«hc»ft#:*i6]-t?fes 

xtti:^i6j»c^l!) prffi;fcXttx-://V'4 i: ds-s-;^ 

±#^5*s«e$jx. Z^7^-7'/i'3(±'<-;^2lc:5i?) 

CSrlHlte^-erS*-;?'. i^t-. ;^ f > K/w*— ^ 7 

tv-Cfct). 5^^ y:}'8lCrtXf^<fe9iS»jt$ix5, 
(0 0 2 2] X**x— y/i'4{4Xf^^9 irMlSli" 

Sttet^i^B^ix. 1^-***-^ 1 0{wJ;oTIig!!)$ 
n. Xlft::^|fi]lc:^«i-5ItgT'fc5. Sfc.. xiSx->^>'V'4 
40 Jwfi^?— M i*s«S$*v-Ci>5. ^-i-l lf±. Z$6 
*l6i(cffi«Si6Uf5:'^7'C Kl 2 i:. :^7^h'12i 

m.m-t^mW}'^mtf)-h^j:^h<ox'h^. ^^-r ki 2 
y 1 6»cf4/<^' h 1 simvm-fbtii, 

gf4xtt7"-^>'i'4»cSit»f^itt,ttfc;^7-r K'<— ;^ 1 
3±fc©B$i^fcf— tK*— ^ 1 4 t. ;^7-fKl2S: 
Z$ili*(S]lc^»)pI|g»cXlti-5ttiS (m^T^-fr-T) 
Ti^^o :^7-<' Kl 2f±1>— jK*-^' 1 4 0S[«J^i: — 
(«Sii©IaItettl^c^i?JSUfc4tial: (H^-e-f) 
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[00 2 3] ^«6*)-#^]*ffiOjpi(D^(C(±. 5 
Sr®a bfc Z Wx- 3 (±i!)*^/i V ^ J; 5 (c @^ $ i^ 

7lcJ;oTC^lHl9fC5 0 0 r p m(D|iiei^a[-Ciai 

Zllli:fy|6]»ca«S»)-r5^:ir<>lw. xMx-:^-'i'4 ir- 
idic x (c t>a«i@»J-f-5o 
[0 0 2 41 NC*PX^l»i, J^T'T Kl 2<Dfi»-^^ 
1 1 SrttS UfcX*i7^— >^/V4 (DMSAS^-ix-eix. 

, la 8 Lfc<t 5 ^£'^^(D0mt^mmm 1 7 © 
z ii^- y^/i' 2 4 1 9 ^mm ufc xttx 

— ^/w2 o^oa4^c:^t-<T*»''i^)/Jv$^^(o-e. «tt;^t> 
[fi^^cov^T;^5^:. 0 s <7?^^ffiWBij« 1 7 x-ft, z^ 

7=-— 7'/i'2 4 2 2 t«S^;^ t"^' K/i'2 5 SrZfti 

:^|fi]»iolNT;^Si:. #^ffiWBU«ll 7T-f±±«i^l 9 
i:Xttx-7'/i'2.0Sra«aib$-fr5cD{c:*tLT. NC 
^JPX^l t?tti?-^l 1 i:XW7^--7'/V4^^i«^t!)$ 
LA^L, ^— ^-1 1 cr);^i65itt-^l 9tCit'<T*^ 

^^^«fil:T'fc5*^e>. NCApxtl 1 (o:)3im\itih^h 
Sif^bds^ffitci'i-S. rcD||J60i|T?»±, NCJllX 
tSlOH^Ieie^ttS 0 O r pm-e$>^)*5. Xtt:fy(S](^ 

[0 0 2 5] NCftO^^WfeferofSfSET'— ^'fi. q'-C?**?} 

cOSgBiBn*>#Sr i:Siiil§;«-bffl>Jo/ci^S9 iT-aiei- 
S/l^'O- MctJ(t5Xf^!^Wl»^ hT*-^;tbit5. in 
*>. (r. 0. h) T'|g:{t•r-:^'*5iB®^a»ciEti^i^ 
TV^5„ M^tf. Xf^ifeWijiSSrS Ommt Ufc©^. 
q'-OA^b'^SESI r SrO. 2 mm t° y ^T'i: "9 . 3 6 OgT 
^3 6 O^J-fJLTl^-fo^f^Se SrtSo «eoT, 

<oXbkc'f—^Mi>^i\'^1tib. ::<DNCJ!iOX«Jc:*>i>T 

TAllX-t-5DNCaiE;45tT*?H-5o wixb<0/K-f 

h i: >- H t (ofbIcdx-^ urshmpbI. mmmm^ 

t 0 0 2 6 J ^fiiJJJqXJi. ±fafcfa7'-i5'I^S<5l-'T± 
*ii^ibffl<D^^— /-l?^-^ 7SOJ>^7'< Kl 2]Slftffl<Of- 
— zK*— ^ 1 4 Sr©J»-t--5:i tlci iJtTt^ix-ads ^J/r 

mTT^-T) ^cJ:oTJg^6^)^c^a$i^. ^^^-f Kl 2 



x^v^— :?'/^4^ibffl©-l^— tK^— 1 o*sN 
10 0 2 71 jifctc. ::<D«Mtcj;5*tt^t*J->^^ffiwAp 

^IPXi-5M^c:o^^Tt}i|g-t-5o 7^tf-7jf-/i-j^i^Srii^^ 
fytcLTjEffi*»b^fcia;dsiil4 (A) -e*)5o :l(D=7-^ 
\f-ifs->vj&m±, Xtti»fESr±*»e>E5i:. fiP^Y:;/^ 
|nld»e>a5i:. 04 (B) ©J;5tc/iiJ. Yfft»rffiSr«l 
En*>X*|fi]A-?>^5 1. 04 (C) (D^b 
tc/£t). X::^i6iwft*i:Y:^rfii<o*^;6Wi5ffiP3Ji^4^t 

100281 <!>:(C. |l^<73;>«;«f4^UVXcDj:5''iifl^4^Sr 

mSrl^'D>R^^fc*qx-t-5o ^1-^*sP9JK-ca.o±fBroJ; 

5:04 i:ltl«(J:LT*i-i:, HIS cDi 5 tc/^^o BP*>. 
Xf^ifec75Jg4^iSrjED5*^6>^fcEli&5|2i5 (A) -Cfc-S. 

0\i}^^M.^t, 0 5 (B) (DXoi^ti'O. Y^tSf 
iP*>X:^[6]A>fel.5i:. 05 (C) 

oiSt-j'i?). x:^fSioft*tY:^rS]<Da**5m^^5ffi 

30 mi)^Pi(Dm^, S^i^^Hi . H2 t^i^. 

[0 0 2 91 <9;tc±iE05 (B) t05 (C) ?rl^-ffi 

±\cmi3ixm< t. 05 (B) <Dmmm^iime<om^ 
^'p't-t-r^PiRxmmx'm\'^tc02 i:'p-L-t-t^Pi 

»±, -ti^^:*J^^-^'i'^>' K/<i' h 1 5 co^feiggpwff^i^tSr 
*LTl^5o ^*<0»rDBS:*PX-t-5^©>'<W' h 1 SCD^S; 

40 mmx'm\'^tci^m<oxo^j:^m(r>±if\,^mm^j}v:ii-t^ 

[0 0 3 01 Xf^ife9*59 o^lH]tei-^)St;i, ±. /h, 

&<OiiKmti^h9 O&fBl^-t^t. y<'< h'P-Oii. 06{C 
J: 9 tc. Xtt*|ft)lc«S[/J^g§f8A I tciif^m-ri> t m 

z ^*(S]tcA h tctff^m Lxi^^^i^mcommi:: 

'iSJ; 9tcxf^!^9 4rAPX-t--5„ »c{clf^#)9d*-e»c9 
OSlelfei-si:, hf'L>HXtt:^|SUc^'hSg«l-A 
I fdit^Krt-Stl^^fc. Ztt::fr|fiHc-Ah#H!)UT/h 
50 ^Jift^offiranJci/iiJ: 5»wXf^^9SrJ!iPXi-5, ^- L 
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[00 3 1 ] NCAPXa 1 tt, t¥5KcO^«ffiWi'J« 1 7 
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m^\.Xo h^^\>(oxM , «]fflJ!nix(cj;oT. 
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[[1131 lai ic^-rNc:fipx«icD¥®iaT*fc5. 

[11151 ;<;if^>'>'XJg4^t(0§i§^ill-x?fc5. 

m 8 1 «6*co^«EWfi'J«ISr^i-«ll&0t?ifc5o 
[11191 NC y- K^lPX^Sr^i-fflflffiUlT-fcS, 

[m 1 0 1 09 jc^t-N c y — h'Mxmo:>^MMXh 
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